HAVING A HAi-^ 

BACKGROUND OF THE INVENTION 
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, , „ c«,r». d.««or.. a.a p.r.lcul.rl, .» >!.« 

, «uu.„s . ;':::\„.„„,„,„ ... ......n ..... 

„ .ppn.d. DUP.... "7":" „: ;,, ,. .H.. U ..ne~... in 

. v.e. .n, : - 

.ion .o .h. »< J p„,„.,<,„., .„ .h. curr.». 
19 proximate as feasioie 

,0 tection sensitivity. ^^.^^^ mstant . applicant proposed 

For accomplishment of 3 Hall-effect device 

: . PCT.Pea/OS.OS . create - ... a current 

formed in a semiconductor substrate nd.^^^^^^^^^ ^ ^^^^^^^ ^^^^^^^^ 

^T. VtrZarfrom t.e ' Ha.-ef f ect device only a dis- 
The current path is -nus s^h 
25 A he curr f insulating film. 

ThU pr.or a,, cu ,=« ^^^^^^^ 
, >. ... — - «" 21 ..-..nd . c„..n. o, on., 10 a.- 

::r 'Jnu... .» ..p».=. >» 

suMmur OF the invention 

Th. pr...n. inv.n.,o„ a.m. P 

« UaU-effect device, tnai i5» ^ r 
of the type incorporating a Hall 
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. r measu-:rg a current of far greater magnitude than hereto- 
I ly detecting or measu..r.g 

=^ , the invention is to achieve the first recited 

Another oh3ect cf ^^^^ '^^ detector, add- 

, object by making use o- P ^^^^^^^ ^^^^^^^^^ ^„ 

5 ing no part thereto and making 

e struction. ^^^.^^ ,he first recited 

Yet another ob:ect of _ sensitivity of the current 

3 obiect while at the same time enhancing the sensU.v 

, detector to the maximum ^^^^.r... to the invention may be 
Briefly, the ^^^^^ generating a voltage 

„ summarized as comprising ^ ,etal-made baseplate mechan- 

p.,ortional to magnetic^^^^^^^^^ ,.e baseplate is slitted accord- 

.3 ically supporting the Ha ef ^^^^^^ ^. ^^^^^^^^ ^^^^ 

ing to the novel ^^^J^^^^ ^ectively to current path 
, tng a pair of opposite -^^^ ^ ,e detected or 

>e — "\"t.etsel - therefore the current path defined 

„ measured. The baseplate itse f. ^^^^^ ^^^^ ^^^^ 

,3 .herein, are sufficiently - - current flow- 

to generate a voltage proportiona. -o .... 

- ing through the ..^eplate is in the shape of a 

Typically, the c r.en P ^^^^^ ^^^^ 

22 U. extending contiguous .o - • ^ ^^^^ u-ghaped current 

» causing the same to .e.erate ^he ... ^'^^^^^^^^^^ ^ to 
- path can be delineatec as b c. « ^^^^^ 
2, delimit its inside bouncary. and a 

side boundary. tole-ate a current of 100 am- 

« pr=«l«'»» „.p.c. co.p.,»b.. prior 

„ „. .... T:.":^:r .s t jpu. . «o. -p-- - 

32 narrow slits in the basep.ate. „,u-effect device. 

» - — — rZr .:irr^^^^^^^ ». - - 

36 the invention useii wui 
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ments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

no 1 is a plan view of the current detector embodying the prin- 
• ntion the view showing the encapsulation m 
ciples of the instant invention, the 
; phantom outline to reveal other parts; ^^^^^ ^^^^^ 

FIG. 2 is a section through the current 

line A-A in FIG. 1; Hall-effect device included in the 

FIG. 3 is a plan view of the Hall etieci 

p,G. 1 current detector ^^^^^^^^ ^^^^^^ ^^^^^^^ , 

FIG 4 is a plan view oi 

„ path ter.in.ls. »a oth« .wr«.n.l. of the FK.. 

: _ .... 

27 the current magnitude: Hall-effect device of the 

FIG 9 is an enlarged diagram of the Hall ette 

'''' u toa^ther with a control current supply cir- 

c H«n-effect device for simplicity; 
„ .,ec.ro.» .f .h. , „oth.r preferred 

FIG. 10 is a view similar lo no. 

I embodiment of the invention; ^^.^^ ^^^^^^^^ 

FIG. 11 is also a view similar to FlU. a o 
preferred ».d.»en. of — . 

FIG. 12 is also a view similar to 
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, preferred e.bodi.en. of the invention; ^ ^^^^^^^ 

2 FIG. 13 is aiso a view similar to FlU. 

3 preferred embodiment of ^ . further 

FIG. 14 is a view s-.milar to nu. 
[ preferred embodiment of the invention; ^^^^ ^ ^^^^^ 

FIG 15 is also a view similar to FIG. 
: ,.er preferred embodiment of the invention; _ 

FIG 16 is a schematic plan view or 

: . ,a p«.e„.. . ...» 

FIG. 17 is » ='""'*' ™. » ■> 

p„,.„e. ».o.«n. o. .h. invention 

FIG. 18 i> »» <"""'"' P"" ^ . „, ... FIG. 17 em- 

.... «o H.|..-e«~. -IC .o,.^ ..e... o, 

.odl-en. ^ ^^^^^^^ .^„„,, FIG. .7 e.l..a,..«.. 

1- - ''-r in FIG. 18; and 
,6 taken along the line - c m erobodi- 

" - • r " — ^^^^^^^ -1. a„ ..... 

18 ment shown together with a contr 
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pSSCi./FT/OX OF THE PREFERRED EMBODIMENTS 

. ,f .ve nrst oreferred form of current detector 
The general ma.eup ox ...e ^^^^ ^^^^^^ ^^^^^^^^ ^^^^ 

according to the invention, shown in • • ^^^^^^^^^^^ ^e- 

a study of FIGS. 1 ar.d 2 in parv.cu.ar. T.. 

sector -PH- ^ ^^^^^^^^^ ^„ ,.U,,e indicative 

1. A Ha. ef-ec. ^^^^^^^ measured. 

of the magnitude of a current Uall-effect 
. A h^seolate 2 mechanically supporting the Hall eltec 

according to the invention for the flow 
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^ . , ,„.,i ,„ .„e plec. w..h 

,10.. r^pec-avly. of .he curre.. .o b. de,ec«-. 
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. , ^ 6 7 and 8 for connection of the Hall-ef- 
4. Four lead terminals 5, 6. 7 ana 

feet device 1 to external circuits. 

,„.a,.«n. PU« 9 a.vU. . and ....p..« 

e. A .hl..i.. Uver .0 ...... H.U-.«~t device i a„d 
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plate 9. 



U«d. ,Uh o„„ par., of r.o.ed c„„e„. p.th ..r..nal. 3 

„d 4 .»d lead t.r.to.ls 5-8 exposed. 
' and •> a Hall-etfect de- 

A. „e„ .„ a pun " ^J^^^^ ,, 1.. .3. » 

., ..e > « app,o.«.ei, ^ -^..0., one ed.e .....o.- ™. 

„ .„d o, — '\'2XTST^r^^^ reapecve,, to .He 

.eM<=o„duc.o. ...,o». 19 ZO ^ „ 
FIG, «. A. l»d>ca»d FIG- 

.o a con.rol current supply " . 

16 connected to a contr electrodes 14 and 

„ „„„ ,„ ..putt,. a co„„o, cu„„. , . 

18 15 to a differential ampuner y #1 i recti V con- 

dev.ce. Ac.ua,,,. ^-^^X.:'-'^^'^ ^ ,esd .er„..». S-S, 

: : are ..ere,ore co.ro, current ..put ter.ns. and 

• , 7 ,nd 8 the Hall-voitage output terminals, 
terminals 7 and th. ^^^^^^^^^ ^^^^^^^^^ 

With reference to FIGS. 7 a^^ ....rate 18 

sHape of a rectangular sheet o. s Uc ^^^^ ^^^^^^^^^ 

has four other semiconductor regio.-s 23. 24. 

iQ-22 Of n conductivity type, 
„ four semiconductor regions 19 22. ^^^^^^ 

9q lakes the form of an islana oi 
conductor region 23 u^es ^^^^^^ ^^^^^ 

seen in a plan view as in FIU. 

eighth semiconductor region 26 which occupies most part 
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31 ductor substrate 18. ^ 

..e first and the second ^-^-^^^JZ L emiconductor 
33 „^ tvpe. higher in impurity concentration ha t.ej 
3. region 23. and are formed as islands, spaced from each 

. . PTC 8 in the fifth semiconductor region 23. The 

35 direction in FIG. 8. in th ^^^^^^ ^^^^ ^^^^^ 

36 the second electrode 12 and 13 are in otim 
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. „3 19 and 20. When the control current supply circuit 16 is 
, ductor regions 19 ^^^^ ^^^rent 

. „„„.„e. -o ... ;ll :l .3 .... .» 

, / is to flow through the fifth semico 

^ " • »= indicated by the arrow in FIG. 8. 

. the (i(.h .emlcon^uctor ,.s:o,. a - „„,c<,.d„c.o, 
' region 21 .ni 22 I-' ,,,,, .,th .h. 

„ „.,co„duc.or region. 21 -" ' .e.to.duc- 

„ co»duo.o, region 23. p.r.l, •» .te P VP ^^^^^ 

" - " I r The" —.or -eglon. 2, 2. „e 

22 .... ..e "—"-7;™^^;^,, .HO ,.lra .nd .he 

The H.11 voU.ge IS .0 h o„ ^^^^^^^ ^ 

„ ,„„„h ,e«lc.«.».»r - ' ,,„>„„a„c..r region IS 

...e .0 no. — " f .;;';;^^,,,„ .recon o, curren. 

„o.. Therefore, .he .or. P"" " .„ ^ co„- 

v>«. "J :I,cond..c.or region 23 which 

between the f.rs- ,,„,oonauc.or regron 

„ .nd. .ddlllon.lly. be..~r, .. •• semiconductor region 23 .s 

^ ^'re^,rcr:t— :r.he-..r,,or..ng.r.o.th. 
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27 Hall-effect device 



ect device. semiconductor substrate 

W..h r..ere„ce .0 hoth OS. „„ 

30 top surface, as seen in -hese g electrodes 12- 

3. nonmagnetic, .eta, for.ed on its bottom surface 

. p,rq 1 3 and 9 and two seen in FIG. /. a 
" ™ 27 end electrloUv connoted respective,, .» .he se..- 

33 the insulating lUm ^' 

. iQ-?? through windows therein., 
„ co.duc.or regions 19 22 -nr g ^ 

p,a . 2, and 30 .nd 

36 mately square in shape, having P 
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,1 ,nd 32 The current path terminals 3 
another pair of opposite edges 31 and 32. 

4 pro3ect approxi.ateiy ri.ht-an.uiariy fro™ he 
baseplate 2. so that this baseplate is to serve .tse.f 

current from terminal 3 to terminal 4. ^^^^ 
The baseplate 2 with the current path termmals 3 . 

. , c Q car al' be fabricated from a 

. „ ... -'"7--::;::::: ^ i;... ...... ae....... a. 

. T,p.can, ..a. < =h.« PP ^^^^ ^^^^^^ 3 

, h.. . f«™ P»«"" ^ „„,..„„,-devlc. ..rml-l. 5-8, 

r:: z - .... p<.«- a. ... a. 

„ Po » - - 33 3, .... 

,. ... ......a-...K -^^^'^ , . p„„..,„. 
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d...ctor.. „.oh..ic.l 
^ .uppor. f.r H..l-e«=ct aev.ce 1 but .. . 

„ . o. ' l„a.a ,u.c«o.s ..e 

26 sequence, when the Hal. 29-32 of 

via the insulating plate 9 as shown ,n FIG. 1 - ^ 
.He baseplate all project beyond the edges of the Hall 

and the insulating plate 9. . ,. piG 5 the current Is 

A, indicated by the dot-and-dash hnes u. FIG. 5. tn 

As indicated y ^ 3,^,stantially along the 

3, . be detected is ^ ^ ^ , defined according to 

,„verted-U-shaped path 34. JJ^^ ,,,, ..Hmit the 

.he invention by cutting m the b sep ^^^^^^^^^^^ 

opposite side edges of the current path, as wUl 

35 with reference to FIG. 5 ^^^^^p^ ^^^^ 

36 The slits delineating the current pa 
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, . 35 in the shape of an inverted J bounding one. or 
, importantly, a slit 35 in the shap 

. inner, side edge of the U-shaped current path. Th.s J sht 35. 

.e so called hereinafter, is cut into the baseplate fro. Us edge 29 in a 

. intermediate the two current path terminals 3 and 4 ,o.ned there- 
, posuion -termed ate ^^^^^^^^^^^ ^ ^^^^^^ ^^^^^^^^ 

, to. More specifically, the J s.. ^^^^^^^^^ ^ 

6 limb 35a extending rect.hnearly from the edge 

. . terminating some distance short of. the opposite edge 30. 
, ward, and terminating ^^^^^^ 

K5crht 35c bent right-angularly from tne longc 

. 31 of the baseplate, and a shorter straight limb 35. extending 
: Tig 5. aopLmately halfway bacK toward the edge 33 of 

repJe in paraU. spaced relationship to- the longer straight Umb 

" Further in order to delimit the other, or outer, edge of the cur- 

1 34 a plurality of. seven in this particular embodiment, addition- 
,4 rent path 34. a plurality additional slits 

, 1*. qfi-il2 are formed in the baseplate 2. All 
,5 al shts 36 42 are baseplate edge 

» -;«K* The first straight siit 38 extenas 
16 are straight. ine iii^>- * . . the bieht 35c 

30 toward the opposite edge 29 and terminates shor . of 
of the J slit 35. The second straight slit 37 extends from the corne 
,8 Of the J sin ^ . toward the geometric center of 

„ ....een .h. ^Pl- -d,^ 30 a„. ^ ^^^^^ 

» - — ^/rrr'i ; .IT.:: — - 

" "» " • 3, " , Short o, 3h.r«r ...a.^h, 

- n»b 35 1 o. .h. J .... 35 .h. J.f ^ . ^^^^^ ^^^^^^ ^_ 

„ corner be.we.r. .h. „^ 

. „f ih. bas.plat. 2 .r.a ..rotea.es short of .h. J 
,5 ..r of .h. hss.p.a ^^^^ 

" """"r .:: :i« p- 3. .hro.h .h. h-s..... ^ a.- 

: a. h..,.h .h. . ... 3. ... ap. — 

„ .ha ..s.. ...s o, .he ..V. s.ra.h, . s J- 

- .ha., a, .he — " ope»>P^. 

s. of .h. hasepU.. » J th. currep. 

35 inherent function of mechanicai-y s ph 



36 detector. 
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The c.r,.n. p..h .er.lnaU 3 .... 4. .h,=h .r. to conn.c.ed » 

^ ti.^ H^ii-effect device 1. as see., m a pi*" 

8 working part, of the ha» ^^^^^^^^^ 2. It 

, this figure, or in a direction nor«a. to .he plane ^^^^ 

^ tha' 'be semiconductor region 23 is mosiiy 
,0 will be observed tha. .ne sem 

K the J slit 35. or thoroughly contained within the oute. edges 

11 by the J slit ^3. example, tho- 

^ °" nr.:: r:r p.-, il - «>- 
" '°:::r: MO : z^-v! ... — - °: 

" „ 3S. „d 35^ .( tb. 1 =H. 35 i. c,..l to. o, ,u« 

" ""ta I !L1 — - - ^ 

„ to .he dimension o. .he ^^^^^ ^ ^ 

Xhe -p.-« -o*". P- ;';''^2„,„.„ .3. U h» 

„ p„.>o.=,v br...., de,.nea - " J"; ,„ .,e .or. 

ri ::. - «,.h — „o.or ™.on a, 

„ strict sense o, the .er. „.,e„nd»ctor region 19 .nd 

„ Which lies b«.e.n the ..... and „^,„„ „ 22. 

» 20 and between the tr.trd and the s 

„ ,n co.pii.nce wi* .his .ore "'^^'^'^ I, L.t w.r.ins par.' 

„ J sH. 35 .., be redefined a, such .ha, the str.c. pr, > 

1 o, «.e H.il-eHec. device is .horou.hl, contained .ns.de .he 

s» ot .he J slit. ..doart 43 of the baseplate 2 

With reference to FIG. 5 again, the ..dpart 40 

d.d bv the J silt 35 is joined u> the current path 34 

" -"'^ " ' ,lt IS .ade shorter than the other H.b 35. 

" .r:. 3 : i . i - - 

„ This ..dpart 43 ,s ^ . , ^h. fins 44. .o to »y. -Wch 

„ .,pn„ for the Hal-effect d.v.c^. - 

35 likewise left outside the J slit m ao Hall-eff ct 

r. but serve a. h... radiator, and .echanica. supporu .or the 
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, d.vice 1. J 2^ , „a 9, i. •„ approKta.t=ly 

The .n=ul..i«^ P'"« »• ^ • ^„^„„^ „.„,.U. -hich 1. 

5 plate 2 as in FIGS. 2 and ^^.^^^ .^^^^^^^ 

, ...we u., - ;;J7- /I ....... ..ppo« 

, Ha„-eH- "'"'.-^r ^he .hLn, U,er .0 over,,.. - 
8 Hall-effect device as weh as me 

« insulating P>ate. ^^pp^^ material, at- 

The shielding layer 0 . a ^^^^^^^^^ 

" - ::r: orTnolgnetlc .onding material sucH as sol- 

- device 1 v.a a layer ^5 ^^^^^^ ^ 

,3 der. The shielding layer 10 sh that the shielding 

, fluence of external electric f.eUis • ^^^^^^ 

, layer 10 is electrically connected to the 

which is grounded. ^ ^^^^ ,2_15 of the 

reference 

,3 HaU-effect device 1 a e e^tr ^ ^^^^^^ ^ , 

- terminals 5 and 6 -^/^ ,„,,,.es all of the current 

20 47-50. respectively. The plasti 
3, detector but parts of the terminals 3-8. 
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Operation 



„.nt of the current Is flowing through 
For detection or measurement ^^^^^ 

-.s.-^vi- bv the current aetector 

any desired electnc .tr..i. V ^ ^ ,„„„ect- 

scribed construction. '-^^ [ ,,„ent input terminals 5 

- to that electric ecu. Furth ^^^^^^^ ^^^^^^^ ^^^^^^^ 3, 

.nd 6 may be connected to -he con ^ ^^^^ ^^^^^^^ ^.^^^ 

for causing the control current c, • ^^^^^ semiconductor 

99 *'oip the first ly to 
semicondiictor region ^^ ^. ■ differential am- 

.egion. and the voltage output terminals 7 and 

33 Plifi^"^ , .,,ec*or *rom the current path terminal 

— bt leLed though the ba- 

36 3. for instance, th cur.ent ^.^^^^^^ ,ery 

3e seplate 2 along the U-shapeo current path 
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. the fifth semiconductor region 23. the primary workmg part of 
close to the f.f h s ^ ^.^^ 

- Haii-effect dev.ce . The ™ ^^^^^^^ ^^^^^^^^^ ^^^^^^^^^ 
according to the Ampere rule. ^^^^^^^ ^^^^^^^^ 
by the broken-line arrows .n FIG - ^^^^.^^ 

- is perpendicular to the „ . th o.r^^^^ ^^^^^^^ ^^^^ 
through the semiconductor region 23. so 

generated between the semiconductor ..ons J 22.^^^^^^^ ^^^^ 

.ence between - tetrodes ^ Jf..^ . proportional to 

voltage output terminals and proportional to 

:: :;:r;i"r:: ;rii. ..... — 

the Hall voltage. described embodiment of the 

The advantages gained by the aDove 

1 Th« current path through th= d.t.ctor „,n_.„.ct 
.... b...piat. 2 .~ha».cU, supporting the Ha,, ...==. 
: 1. Co„.«,u„«v. . -rent o, ,.rs. "gn.tudo a. 

8 • 4tv to the Hall-effect device for 
path in sufficient proximity to the 

9 *^ 

accurate „easurc».„.. ^^^^ . 

, Xh. current patn ,n th oP 
y by cutting the J siu 

regJn .3, the pH„ar, wor.hrg part, o, the H^,-.«.c 

thorough,, co„ta,„e. .ns.ae °' f 

current path. a. seen .n a plan V,.. « ™- J 
:L,t. au«,c,ent .agnetU .ux acta on th,. — uctor 
" -e.,... 23 to re.li« high detec,;or, sensitivity. 

, path m the hasepute Is narrowed by creat.ng 
. concentrated current .,o. through thl. 
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r:,:::. -„g possihle the detect,™ ^ 

. .h T„:,d"t:::d crre,. p^h . a^. ..... 

5. Th insia o , ^ i clit The unr moved 

unremoved. being bounded by the J sht. 
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o h*»at radiator and mechanical 
part 43, FIG. S.serves as a heat raaiai;o 

support for the Hall-effect device, 
e "»» »e .ev,c. .he .U.... .a.ep... 

can nevertheless stably support the device. 

. th** Hall-effect device 1 and the base 

7. Despite their proximity, the Hall ette 

plate 2 are effectively electrically isolated from each other 

bv the insulating plate 9. 

reliability. | eliminated 

9. Noise due to external magnetic and ele.trtc 
by the shielding layer 10. 

cted from com.on .h.M-meul punchings. 

Second Form 



p,G 10 .hows a .edified baseplate 2a according to the invention. 

J: Z .OS. 1-e current detector in ^^l^:^ 

, .he .odified baseplate - ^ ^tc. l . the first 

cut in the baseplate 2a in place of tne J sh . ^ ^ 

..closed baseplate 2 for delineating the ins.de bou ar, th 

t nath 34a. The other details of construction are ^ 
current path 34a. , ^^^^^ p^^,phery 

above with reference to FIG: 5. Thus. 

# ei:-c V and 52 extend in parallel spaceu 

,„ e.ch other <ro« » - J „ ,„ 

•. .d.. 30 The distance between the left heno e 8 . 
„ppo„t. ^, ,,,,,-^„d ed.. of th. r«ht- 

TO. .0, of the ,.ft hand h ^ 
b„d slit 52 is .ppro«,»«.ly eq- 

^ o * »h» fifth semiconductor region 23 of tne 
FIG. 8, of the fifih semtc Hali-effect device is sub- 

*h=,t the Drimary working part of the Haii eiie 
tector. so that the prima y 

—V eonteined '-"'^ ^^-^ ^rJl^ 3. - — - 
The to„8»e-ii... part 43. *^ J „ ^ 

siits Si .nd .3, doe. h,. ^^J^'- "-^K^,,^.,, „.„- 
36 ed but serves merely to radiate h at ana 



1 effect device. 

2 

Third Form 

3 
4 

5 



* «a*r 34 h The baseplate 25 is aKin 
8 U-shaped current paun 6^tx 

tn the FIG. 5 baseplate 2. 

The ,ido. «,.Uh. .... 53 ox.o„d, ^ ^^^^ ^^^^ ^_ 

„ p,.,e 3. K.„«., .o.„a ... OPPO..O ^-j;- J'"^^,^^^^^^^^ ,3. 

.pp„.>«.u>, o,o., .o - ;»"7J\ ...o .ho 

rogton 23 in >ho y dir~=tlon. „b.u»tl.ll, .«r- 

X-o. .Ko o„„oo. ... 3^. . o™ » .^^ ^^^^^^ 

,. _d .o — :„ a„ .o. ... «... 

,9 detector employing this base plate 

ao of the ten advantages set forth in conjunction wUh the 



21 iment. 
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Fourth Form 



. St. another .od.ed ...a... 

» the FIG. 5 baseplate 3 in - not 

" arv of the U-shapea current 

. -n. the ---^^^^^^^^ Ue ahsent sUts . a .ngle 

of the current path. E.pl ^ ^^^^^ ^^^^^^^ ^^^^^^ 

straight slit 54 extending fro. the edg ^^^^^ 

29 -^hus does the current path 34c nave 
opposite edge jy. ^ remaining 
riphery bounded by this additional straight sht 54 and 

straight slits 36 and 40-42. , , ,^ is of greater dimension 

..„.o, d,r,o.e.oe .... - -^ni-^i : ; ..".V 

» so. off (ro. tbo U-s..pod ourren. po.h 34o by 
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. ... ....a .o :•2^:rr:- 
, The »c«ni o„,r.n> path t=™,..l 4 » .» 

5 prevloa. ..l>odl«ents. Msep'.ate 2c 1. th.t 

— - a T p Pi- .« oppoaU. — 

. .herafroa. This »,..«.! a^a.ga.an. can be eoaveh.e 
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tions of the invention. 

Fifth Form 



«f the FIG. 12 baseplate 2c. 

FIG 13 shows a slight modificat.on 2d of the FIG 
/Tthe J slit 35 of the baseplate Zc there are formed a pa,r of 
- instead of the J slit ^^^^^^^^^^ ^^^^ ^,,,rence 

15 straight slits 51 and 52 ^^^^p^.^,^ 2c 

,e numerals in FIG. 10. The baseplate 2d ^s 
„ in the other details of construction. 

18 

Sixth Form 

19 

... .».h.r modltW current detector in a vie. si»i- 

„ FIG. 14 shows . .»ther m ^,1^^ 

. ,„ to r.O. . .H,. .odittea current dete^^r d « • ^^^^^ 

» .-9 o„,v . that the .he h..e- 

„ „.,ed do— a^ . . -^^^^^^^^^^^^^ ,he 

- P.at. 2. extension 9a deaUned 

„ .« o. -^.'7;:^;^ 1 „ ,ro. the h^epU-e. 

27 for better insulation Oa -.e 

28 _ 

Seventh Form 

29 

30 v.- the FIGS. 1-9 and FIG. 14 embod- 

Notwithstanding the teach-.n^- o. the f 

. 3^ the insulating plate 9 is not a- necessity. 

32 iments the provision the p,^, 2^ 

• FIG 15 a current detector Is shown, a.so in a 

33 in FIG. 15. a ^^^^^^^.^^ 

3. .hich has no „,,.e occurs without the 

."";r Jh tne Shielding layer 10. too. the Hall-effect 
36 insulating plat 9. w-'-^" 



, noise by the semiconductor substrate 18. 

. aevice is protected fro. — ^„ conductivity. This current 

^ « " - tVc-ns i.«une .0. noise, as 

3 detector may therefore be put embodiment in all oth- 

, H possesses the same advantages as the FIGS. 

5 er respects. 

^ Eighth Form 



. detectors herein disclosed may be formed in 
Any of the current detectors ^ ^ ^^^^^ ^ 

.0 one Piece with the ^^J^:^:'^. are formed both a Hall-effe. 
„ semiconductor substrate 18a wh ^^^^^^^ ^^^^^^^^ ^^^^^ ^^^^^^ 

,a device 61 and an amphfier 62. • Hall-effect device 61 but also 

" ^^^^ '-T'^^^^^^^ — " ^^^^ 

14 the amplifier 62. wiu 

15 in cost of manufacture. 



16 



Ninth Form 

17 
18 



. . to the f inal embodiment of the invention. 
FIGS 17-20 are directed to the t.na Hall-effect 
„ the preceding ones in incorporating two Hall 
20 which differs from all the preced ^ Hall-effect devices. 

. devices for conjointly detecting a curre^^-^^ ^^^^ ^^^^^^^^^^^ 

seen at 1 and 1' in FIGS. 18 20 ^^^^^ ^.^^^ 

as that of the FIGS. 1-9 embodiment. T ^^^^ 
. effect device 1 are therefore ^r^^r.. parts of the FIGS. 1-. 

.s ence numerals as used to denote the c J^^^^ ^^^^^^ 

device 1. and the various parts of ^„„,3p,„ding parts of the 

priming the reference numerals designating the 



26 
27 



2B first device 1. ^^^^^^^^^^ ,,,,,,, 1 and 1' are fab- 

As pictured m FIG. 19. d .^^strate l&b, although the 

: .n o.. - ™. ..^ 

« ■„ mounted o« . b.s.p..te - H.ll-.Hect device 1 of 

p,ete ». iust '^^ „^...,„ deecripuo. o, tK. 

-^■=^'-'=°7:::;,::.de„d,ed„.d.... 



33 
34 
35 
36 



3 
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Hall-effect devices 1 and 

, „„..t >o .low Th. S-.h.ped curr=« 

. 23.. prl..ry «"•'""' 35. .„a .ISht «r.lBh. slit. 

. p... 34, U ,t . u«d..,.od > ..U 3^ ."^ 

. 36. 3e-. 40-42. .nd 40-42^ H w-, 

, ,„„, ..r.i8h. .IH. 36 and " „„. „ 1» 

. c«un<«P.rU in F.G. 5. de„n 

. ™. n. o. ..e -7- 34. ..... « 

„ ,He o... . 36- .„d ..c „ , 36. cu. 

„ 35-. .«c. o. <" » ..„^,. 36- .«.=.d. 

„ ,„,„ ..e ../oppo.... .d.. 30 ..d 

„ ,„„ ... b.»pl..e .dg. 29 to ^^^^.^^^ ,,,, ,„.„a, „om 

,6 short of .be bight ol th= J «■ ■ b.o„=.,Ic 
,he co.„o. bet.... U.e ^P'". -^'^J J ^, , 36.. The 

,. ..raiSh. .»» «• "j 1. J 36". 

,. oppo.i» 32 — 7' ° 3,, .<,„„.u..d o. ii... P.« 

„ b..,~n b...p...= ' 33 b...... 3 SUU 36 „d 36-. 

„ 36- «d b.=ep,... .dg. 9. „, ,„.b P«. 

n fo«r.. P". 84 b..w..n J p.,h ..r.ln.l 

36 b.....» ' 36 .nd -«P'-^^'; • end o, 

» 3 U io...d .0 ... — - _ .„„,„., 4 ^.».d .0 

27 the baseplate edge 29 m a p 

28 path 34 ft ,7 that the primary working 

„ region 23 of ... n-'- H.U-.<f.« " ^.^^ ,„^tag region 

„ ... ..... S6 P.r. o, ... curr... ^^^^^ 

» ,3. p, ... ..cond Ha„-...ec. '^^^ .„p„. ,3 o. ... -r«. 

„ ...rd 83 par. o, ... curron. p... 34. T . 

„ p... 34. U .ho. sh„.d bv bo.. d^..c ^ , , 

36 are connected to a 
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A fnr use With current detectors having 

^ • The electrodes 1^2 ana x^, 

3 two Hall-effect devtces. The ^ ^.^^^ Hall-effect 

3 P,GS. 1-9 e.bodi.ent with ^^^^^.ro.es 12' and 13' of the second Hall- 
, aevlce 1. and the correspond^n« electro 
, effect device 1. are both connected to 

e current supply circuit 16a differential amplifiers 71. 

- amplifier circuit 17. com - ^^^^^^^^^^^^ ^^^^^ 

, 72 and 73. The first ampUf.er ^^^^^^^^^ 
, electrode U. and ,„,,,r 72 has a noninvert- 

,0 the first Hall-effect dev.ce 1. .^^^^ 

- — - t r;:i; „.l-effect de^ce 1'. The outputs 

ed to the electrode 15. of ^ ^.^.^^ 73 

•71 onH 72 are connected to tne 
of the amplifiers 71 and 7d are 

Operation of Ninth Form 

ent IS flows along the S-shaped current path 34e in 
AS the current Is flows _^ ^^^^ 

.s the baseplate 2e in the direction . the 

3 to terminal 4. the ,,,e.,,,„s indicated by 

Vices 1 and .e or.n.d n t^^^^^P^^^^ ^^^^^^^^^ ^^^^ 

the arrows in FIG. 19. Thus ^^^^^^^^ 
22 put out Hall voltages Vh, and ^^^.^^ 
. the third differential amplifier 

„M« of the output, Vfc • _ ^^^.^.^^ „ i„„rter 

».e output : \v P-.-. '» 

„„ the output »u.. .< the ="P""" « 

p,.co o, th. ..P.m" „ ni..h chodlmout 

The advantages that are 
of the invention are as follows: detected in 

»'^r:r:: ::;r:: outpu., 

irriltll. the ,e.u,t.h. t».e.se 
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83 FIG 17. of >h. S-.hap.<l current p.th 34. 

3. Since the two Hall elieci 

.„e direction, b, the ...Bnetlc l.eld. H due the 
" current <s .Ion. the S-,h,p.d current p.th 34. c.nce 
1 occur between the noi.e component. -he out- 

;r™lU..S o, hoth device, due to — 
L,d.. .et Vo he the H.ll volt.e o. ..^ .1 e «t 
device due to en external »«»e..c Then 
,„„ the ,ir.t a.p.i..er 71 d^ ned a. K*. 
„„.p„. ,ro„ the .econd a.pU.ier 7. a. -V*. • V. ^ 
output fro. the third amplUl.r 73 a. Vfc ♦ Vo 
Vo) = V/Ji + 

Possible Modifications 

n -te the foregoing detailed disclosure, it is not desired that the 
Despue t^^- J- « J ^^^^^ of the drawings or 

" present invention he i^ d hy^^ ^^^^^^^^^ ^ ^^^^^ ^^^^ ^^^^^^.^ 

,8 by the description thereor. mustrated embodiments 

,„d.,ic..i.n., alteration, and adaptation. 0 * -^«« 
. Which are all believed to ,a„ within - » ^ , 

, , .a.netic coiiector plate cou« b^^ pr ^^^^^^ 
the semiconductor substrate away 
the embodiments disclosed. 

to now alon. the current path in the baseplate ,or 

« °' ";r:: rrr-b. „bricat.d .,o. .e..- 

3. The .e-iconductor .ub..,ate 23 cou, ^^^^ 

— tht — t::r:o.^ b. ... .u.cep«^ 

. cnetic fields or induction noise, no inconven 
to external magnetic tieias or 

ience would occur thanks to the shielding layer 10. 

. th of the insulating plate 9 and shielding layer 17 
4. Either or both of the ins 

could be omitted from the second to sixth, 
ninth embodiments, as in the seventh. 
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